ABSTRAK

Metode: Sampel semen astenozoospermia (n=18) diperoleh dari Laboratorium Andrologi Rumah Sakit Cipto Mangunkusumo Jakarta dan kontrol diperoleh dari donor laki-laki subur normozoospermia (n=18). Motilitas semen dianalisis dengan computer-assisted sperm analysis (CASA). Semen selanjutnya dianalisis dengan
ABSTRACT
Background: Most of male infertility are caused by defect in sperm motility (asthenozoospermia). The molecular mechanism of low sperm motility in asthenozoospermic patients has not been fully understood. Sperm motility is strongly related to the axoneme structure which is composed of microtubules and supported by outer dense fiber (ODF) and fibrous sheath (FS) protein. The objective of this study was to characterize the ODF (ODF1 and ODF2) expression in asthenozoospermic infertile male and control normozoospermic fertile male.
Methods: Asthenozoospermic samples (n=18) were collected from infertile patients at Andrology Lab, Cipto Mangunkusumo Hospital Jakarta and control were taken from normozoospermic fertile donor (n=18). After motility analyses by computerassisted sperm analysis (CASA), semen were divided into two parts, for Western blot and for immunocytochemistry analysis. Antibody against ODF1 and ODF2 protein were used in both analyses.
Results: Analysis of ODF1 protein expression showed bands with molecular weight of ~30 kDa and ODF2 ~85 kDa. The mean band intensity of ODF1 and ODF2 protein were lower in the asthenozoospermic group (AG) compared to normozoospermic group (NG). Moreover, both ODF proteins were less intense and less localized in the AG than NG. Sperm motility was lower in AG, compared to control NG, i.e. average path velocity (VAP) = 32.07 ± 7.03 vs 37.58 ± 8.73 µm/s, p = 0.455; straight line velocity (VSL) = 24.17 ± 6.90 vs 27.61 ± 4.50 µm/s, p = 0.317 and curvilinear velocity (VCL) = 45.68 ± 7.91 vs 55.55 ± 16.40 µm/s, p = 0.099.
Conclusion:
There is down-regulation of ODF1 and ODF2 protein expression and less-compact localization in AG sperm compared to the NG. These changes might have caused disturbances in the sperm motility as observed in this study.
Indonesia has 40% fertile couples of 200 million total population. Ten percents of those couples are infertile. Infertility is defined as inability to conceive after at least one year of unprotected intercourse. Male infertility reaches 40-50% of general infertility cases, 1,2 with asthenozoospermia being one of the causes. 3 Asthenozoospermia is a condition in which the number of motile spermatozoa moving straight is below the WHO normal reference values of 32%. 4 The decrease of sperm motility may be caused by sperm dysfunction, abstinence, partial obstruction of seminal tract, varicocele and genetic factor. 5, 6 The mechanism of sperm motility involves sliding action of microtubules in the axoneme of sperm tail. In the morphogenesis process that occurs during spermatogenesis in the testes, sperm tail formation involves proteins such as outer dense fiber (ODF) and fibrous sheath (FS). In addition, sperm motility cannot be separated from the process of sperm maturation in the epididymis. Sperm maturation is a process in which sperm achieves its ability to fertilize the egg, occurring in the proximal of epididymis. 7 In relation to the role of epididymis in sperm maturation, Aitken, et al 8 showed that there are differences of protein profile in the caput of epididymis compared to the cauda.
In addition, several studies have identified proteins that are expressed in the epithelium of the epididymal duct, including the ODF. The importance of ODF and FS in the formation of fully competent sperm cells is indicated by the presence of ODF and FS protein in the epididymis, 9 in which sperm cells undergo maturation by interaction with proteins secreted in the epididymal lumen. 7, 9 Chen, et al 10 showed that the expression of ODF1 was decreased significantly in asthenozoospermic men. The role of ODF protein in sperm motility has also been showen by ODF2 knock out mouse study.
11
Until now, the expression of ODF protein in infertile men with asthenozoospermia is still largely unknown. Thus, in the present study we wanted to characterize the ODF expression in asthenozoospermic sperm and to give information about sperm motility disruption at molecular level. It is expected that this might help the clinician to diagnose and give an appropriate treatment to asthenozoospermic patients.
METHODS
Sperm were collected from male infertile patients with asthenozoospermia who came to Andrology Lab at Cipto Mangunkusumo General Hospital, namely asthenozoospermic group (AG) and from control male fertile donor with normozoospermia, namely normozoospermic group (NG)
Computer-assisted sperm analysis (CASA)
Motility parameters were examined using CASA (Hamilton -Thorne v.12.4 Build 006A). Parameter settings have been optimized to assess human spermatozoa. The motility parameters were analyzed of average path velocity (VAP), straight line velocity (VSL) and curvilinear velocity (VCL). Distance visual field calibrated with a calibration slide (Leja) and the final setting was stored. Filming was set up as many as 30 shots per second, where each movement of the head of spermatozoa taken at least 25 points per second to form a circuit trace. VSL (the distance between the start point to the end point divided by the length of time the formation of traces of the circuit traces) and VCL (the amount of displacement at each distance divided by the length of time shooting the formation of a series of traces) were analyzed. The analyses were performed 10 times on each sample, then the average was taken as the VAP, VSL and VCL. Analysis was performed on 100 spermatozoa per analysis time.
Western blotting
Sperms were washed in phosphate buffered saline (PBS) and protein were extracted with sodium dodecyl sulphate (SDS) extraction buffer containing 10% SDS, 0.375 M Tris HCl, sucrose and protease inhibitor. Sperm protein were separated by SDS-polyacrylamide gel 12 and transferred to polyvinylidene difluoride (PVDF) membrane (Amersham, CA, USA). 13 The membrane was blocked in 5% dry milk in tris-buffered saline and tween 20 (TBST) ( 
RESULTS
The results showed that there were differences between the AG and NG. CASA analysis showed that VAP was 32.07 ± 7.03 µm/s in AG and 37.58 ± 8.73 µm/s in NG (p = 0.455); VSL were 24.17 ± 6.90 and 27.61 ± 4.50 µm/s respectively (p=0.317); whereas VCL were 45.68 ± 7.91 and 55.55 ± 16.40 µm/s (p=0.099) (Figure 1 ). Based on CASA analysis, we could state that motility parameters i.e. VAP, VSL and VCL in AG were lower than NG.
Western blot analysis to define the protein expression of ODF1 and ODF2 in sperm of AG and NG showed band (~30 kDa) of ODF1 protein expression and its intensity was lower in the AG group compared to NG (Figure 2A and 2B) . The ODF2 protein expression showed band of ~85 kDa with the intensity being lower in AG compared to NG significantly ( Figure 3A and 3B) .
Immunocytochemical analysis showed the localization of ODF1 protein was in the neck and tail of spermatozoa in the NG. On the other hand, the localization of ODF1 protein in AG was less intense and the distribution was more diffuse compared to NG ( Figure 4A and 4B) . Different from ODF1, the localization of ODF2 protein in NG was in all over Figure  5A ). The ODF2 protein localization of AG was less intense and diffuse compared to NG ( Figure 5B ).
DISCUSSION
Based on CASA analysis, we observed motility parameters i.e. VAP, VSL and VCL in NG were higher than AG. Other study by Nayernia, et al 14 whom generated mice with a targeted disruption of the gene SMCP by homologous recombination, indicated that the infertility of the male SMCP (-/-) mice on the 129/Sv background is due to reduced motility of the spermatozoa (asthenozoospermia) as determined by CASA, as compared to wildtype spermatozoa (normozoospermia). 14 The study showed differences of sperm motility parameter by CASA between normozoospermia and asthenozoospermia.
Besides those results, this study also supports previous finding that the most prominent proteins of human sperm ODF protein are the 30 kDa ODF1 and 40-85 kDa ODF2 protein. 15, 16 Our present study observed down-regulation of ODF1 and ODF2 in asthenozoospermic men compared to normozoospermic men. In line with our results, Chen, et al 10 showed that the expression of ODF1 was decreased significantly in asthenozoospermic men. In addition, Chen, et al 10 reported that in the ODF2 knock out mouse, the infertility was caused by the disruption of sperm tail formation and motility mechanism.
To the best of our knowledge, the present study was the first to show the different distribution of ODF2 protein in the asthenozoospermic patients compared to the normal sperm patients. Immunocytochemical analysis of this study also confirmed that the expression of ODF2 protein was different between normozoospermic and asthenozoospermic sample as indicated by different localization of ODF2 protein expression. Petersen, et al 17 detected the ODF2 proteins over the middle piece of sperm tail and extends to about principal piece of sperm tail. The present study did not compare the sperm sample, whether those were from normozoospermic or asthenozoospermic samples.
In conclusion, we have shown that there were less active expression of ODF1 and ODF2 protein and less-compact localization in AG sperm compared to the NG. These results are probably due to disruptions in the ODF protein expression during maturation process at epididymis on asthenozoospermia sperm samples. The changes may, at least in part, have caused disturbances in the sperm motility. Further studies are needed to reveal the influence ODF expression level on sperm motility.
